"Understanding the complex, changing planet on which we live, how it supports life, & how human activities affect its ability to do so in the future is one of the greatest intellectual challenges facing humanity. It is also one of the most important for society as it seeks to achieve prosperity & sustainability."
--Interim Report of the Decadal Survey, April 2005

Vision of the Inaugural Decadal Survey
Advancing Earth System Science to Benefit Society
ESAS 2017
• Sponsors:
 NASA-Earth Science Division;  NOAA-NESDIS; and  USGS, Climate & Land Use Change
Backdrop: In Addition to Tight Budgets… Backdrop: In Addition to Tight Budgets…
• NASA: Has a backlog of missions recommended in the inaugural survey as well as increased responsibilities-without commensurate budget increases-starting after the JPSS-1 era for vertical profiles of stratospheric and upper tropospheric ozone, solar irradiance, Earth radiation budget measurements, and altimetry (beyond Jason-3).
• NOAA: Stabilizing the weather satellite portfolio and avoiding a potential gap between the NPP spacecraft and the first of the nextgeneration POES systems, JPSS-1, is a top priority. "Climate"-related instruments moving to NASA.
• USGS: Landsat-8 launched Feb. 2013 . USGS interested in future capabilities for a sustained land-imaging imaging program. However, Landsat-9 is projected to be a near-rebuild of L-8 for launch in in 2023.
(TIRS on L-8 only has 3-year design life; NASA looking at Class-D TIR free-flyer for 2019 launch, but Senate & House have rejected this option and instead ask for acceleration of launch date for L-9. )
ESAS 2017 vs. ESAS 2007 ESAS 2017 vs. ESAS 2007
• No longer appropriate to base recommendations on an aspirational budget • Congressionally-mandated independent Cost and Technical Evaluation (CATE) for big ticket items • Likely that the balance across Earth System Science will be "valued" to avoid having one recommended activity grow at expense of all others • Increased opportunities to consider "new space" ideas-new players, smaller and less costly platforms, constellations, hosted payloads  Challenge: developing credible evaluations of their potential
• Improved consideration of international partners 
Primary Elements of the SOT
• Assess progress in addressing the major scientific and application challenges outlined in the 2007 Earth Science Decadal Survey.
• Develop a prioritized list of top-level science and application objectives to guide space-based Earth observations over a 10-year period commencing approximately at the start of fiscal year 2018 (October 1, 2017).
• Identify gaps and opportunities in the programs of record at NASA, NOAA, and USGS in pursuit of the top-level science and application challenges-including space-based opportunities that provide both sustained and experimental observations.
• Recommend approaches to facilitate the development of a robust, resilient, and appropriately balanced U.S. program of Earth observations from space. Consider: Science priorities, implementation costs, new technologies and platforms, interagency partnerships, international partners, and the in situ and other complementary programs carried out at NSF, DoE, DoA, DoD.
New Technologies and Platforms
Will consider the agencies' ability to replicate existing technologies to improve and sustain operational delivery of public services, and also to produce consistent and reliable science and applications data products across different generations of measurement technology, as new measurement innovations are introduced.
Equally important are the roles of new technology and risk tolerance; identifying mission architecture options; outlining choices on the allocation of the overall budget into proportionate pools for small, medium or large missions, or continuous and research and application missions; implementing cost caps and a decision-tree process in the event of cost overruns; and maintaining a solid base for research and analysis
Suggest approaches for evaluating and integrating new capabilities from non traditional suppliers of Earth observations;
Context for "New Space" Options in the 2017-2027 Decadal Survey for Earth Science and Applications from Space
• Highly constrained agency budgets for the foreseeable future
• NASA's Earth Science budget under particular scrutiny, but to date has stayed roughly level • NOAA has limited budget flexibility; budgets driven by requirements for JPSS and need to avoid a gap in the polar orbiters • Congress had asked for Landsat-9 options at significantly reduced cost, but has since backed off; plans for L-9 are to be a L-8 clone at similar cost
• Backlog of missions for NASA from the inaugural survey and those executed are costing 2x or more than forecast by the survey
• NASA has increased responsibility, but not commensurate budget increases, for "continuity" missions formerly assigned to NOAA: total solar irradiance, ocean surface topography, ozone profile, and Earth radiation budget "New Space" ideas-new players, smaller and less costly platforms (including CubeSats), constellations, and hosted payloads-as well as small PI-led programs (e.g., NASA's Venture-class) and additional use of the ISS platform hold promise to accomplish "more for less." Currently, some 90% of COSMIC soundings are available within three hours of collection. These soundings are directly improving global analyses of the atmosphere, especially above the oceans, polar regions, and other hard-to-sample areas, providing a threedimensional picture of the diurnal cycle in all types of weather.
A COSMIC follow-on mission, COSMIC-2, is being planned and will place an operational system of 12 satellites into orbit: the first six in early 2016 and the remainder in early 2018.
COSMIC-1 and COSMIC-2
COSMIC-1 Occultations -3 Hrs Coverage COSMIC-2 Occultations -3 Hrs Coverage
COSMIC-2 Mission
• Improved TriG receiver and better antenna will improve data quality
• 5X number of soundings---10,000/day
• Greater impact on weather forecasts
• Improve hurricane forecasts by 25-50%
• Significant improvement in space weather observing and prediction 
